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Abstract. The aim of the study was to determine the level of organochlorine pesticides residues in raw 
milk samples collected from five units of cheese production. The determined organochlorine 
pesticides were α-HCH, β-HCH and γ-HCH (Lindan). 
 




Pesticides are chemical substances used in agriculture and forestry, for plant 
protection from diseases and pests and in some cases for animal health protection. The use of 
pesticides leads to their residues occurence in food products. Pesticides residues in milk and 
milk products indicate the level of exposure of human population throughout the food chain. 
The most dangerous pesticide residues are does resulting from organochlorine 
insecticides. These residues have two important characteristics, namely: 
- Chemical stability in environment and in animal and vegetal organism, which 
enables their accumulation and  remaining; 
- Lyposolubility, influencing the distribution, un-uniform retention in tissues and 
elimination from organism throughout the food products with high fat content. 
The technological processes involved in food processing cannot eliminate the 
organochlorine pesticide residues. Milk pasteurization and sterilization at 115oC for 20 
minutes does not reduce the content in organochlorine pesticide residues (Enache 1994; 
Stănescu 2010).  
Milk pollution with organochlorine residues is due either to animal feeding with 
contaminated feed either to suppression treatments applied to animals and shelters (Bondoc, 
2007). 
 
MATERIALS AND METHODS 
 
For organochlorine pesticide residues quantitative analysis the gas-chromatographic 
method is used (according to AOAC - Association of Official Analytical Chemists) (Racolţa 
E. and colab., 2009). 
This method has the following principle: the organochlorine residues from milk fat 
or from the etheric extract of the sample are selectively extracted with acetonitrile and 
petroleum ether and then purified on florisil column and eluated with a mixture of petroleum 
ether, diethyl ether and ethanol. 






1. Sample preparation 
a. Pesticide residues  isolation 
b. Pesticide residues purification 
2. Pesticide residues determination 
a. Qualitative analysis (residues identification) 
b. Quantitative analysis. 
 
RESULTS AND DISCUSSIONS 
 
A number of 60 samples of raw milk were collected and analyzed for organochlorine 
pesticide residues determination. The results are presented in table 1. 
 
Tab. 1 











Mean, X  
Standard 
deviation of 
the mean  
Standard error 
of the mean 
Xs  
50 (c) 0.0 0.0040 0.00198 0.001040 0.0001471 α-HCH 10 (n) 0.0050 0.0090 0.0060 0.001333 0.0004216 
39 (c) 0.0010 0.0030 0.001846 0.0007793 0.0001248 
β-HCH 21 (n) 0.0040 0.0060 0.004524 0.0006796 0.0001483 
58 (c) 0.0 0.0080 0.004276 0.002560 0.0003362 γ-HCH 
(Lindan) 2 (n) 0.0090 0.0090 0.0090 0 0 
c – conforming milk;  n – non-conforming milk 
 
The evolution of pesticide residues during seasons is presented in figures 1, 2 and 3. 
The content of α-HCH for conforming milk (n=50) had a mean value ( X  ± Xs ) of 
0.00198 ± 0.0001471 ppm and a variability coefficient of 52.52%. The determined values 
were between 0.0 and 0.004 ppm. In the case of non-conforming milk samples (n=10), the 
content of   α-HCH had a mean value ( X  ± Xs ) of 0.006 ± 0.0004216 ppm and a variability 
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Statistical analysis of α-HCH content seasonal variation reveals that: 
- In the case of conforming milk: 
- In the autumn, α-HCH content had a mean value of ( X  ± Xs ) de 0.0020 ± 0.0003257 
ppm  and the variability coefficient was 56.41%. The concentrations values for  α-
HCH varied between 0,0 and 0,004 ppm; 
- In the winter, the mean concentration ( X  ± Xs ) for α-HCH from the analyzed samples 
was 0.002091 ± 0.0003149 ppm and the variability coefficient was 49.95%. The 
content in  α-HCH varied between 0.001 and 0.004 ppm; 
- In the spring, the mean content ( X  ± Xs )  in  α-HCH was 0.001786 ± 0.0002809 ppm 
having a variability coefficient of 58.85%. The concentration values found for  α-HCH 
were between 0.0 and 0.004 ppm; 
- In the summer, the mean concentration ( X  ± Xs ) determined for α-HCH was 
0.002077 ± 0.0002878  ppm and the variability coefficient was 49.97%. The content 
of α-HCH varied between 0.001 and 0.004 ppm. 
- In the case of non-conforming milk: 
-  In the autumn, α-HCH content mean value ( X  ± Xs )  was 0.005667 ± 0.0006667 
ppm and the variability coefficient was 20.38%. The concentrations values for α-HCH 
varied between 0.005 and 0.007 ppm; 
- In the winter, the mean concentration ( X  ± Xs ) for α-HCH from the analyzed samples 
was 0.00675 ± 0.0008539 ppm and the variability coefficient was 25.3%. The content 
in  α-HCH varied between 0.005 and 0.009 ppm; 
- In the spring, the content in  α-HCH was 0.006 ppm; 
- In the summer, 2 samples were identified, the mean concentration ( X  ± Xs )  
determined for  α-HCH being 0.005 ppm. 
From the 60 raw milk samples analyzed, in 16.7% (10 samples) the content in α-
HCH was above the maximal admissible limit (MAL) of 0.004 ppm. This high content in α-
HCH can be explained by the irrational use of organochlorine pesticides and their persistence 
in the soil.  
From the conforming milk samples, in two samples (3.3%) α-HCH wasn’t detected, 
in 32 samples (53.3%) its concentration varied between 0.001 and 0.002ppm, in other 12 
samples (20%) the content in α-HCH was between 0.0021-0.003ppm, while in 4 samples 
(6.7%) the values found for α-HCH concentration were between 0.0031-0.004 ppm.  
β-HCH, for conforming milk samples (n = 39), had a mean value ( X  ± Xs ) of 
0.001846 ± 0.0001248 ppm and a variability coefficient of 42.21%. The determined values 
were between 0.001 and 0,003 ppm. β-HCH, for non-conforming milk samples (n = 21), had a 
mean value ( X  ± Xs ) of 0.004524 ± 0.0001483 ppm and a variability coefficient of 15.02%. 
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Fig. 2. β-HCH content variation depending on season 
 
Statistically analyzing the β-HCH content variation, depending on season, it can be 
noticed that: 
∗ For conforming milk: 
 In the autumn, β-HCH concentration, had a mean value ( X  ± Xs ) of 0.0021 ± 
0.0002333 ppm and a variability coefficient of 35.14%. The determined values were 
between 0.001 and 0.003 ppm. 
 In the winter, β-HCH concentration, had a mean value ( X  ± Xs ) of 0.001625 ± 
0.0002631 ppm and a variability coefficient of 45.79%. The determined values were 
between 0.001 and 0.003 ppm. 
 In the spring, β-HCH concentration, had a mean value ( X  ± Xs ) of 0.0018 ± 
0.0002494 ppm and a variability coefficient of 43.82%. The determined values were 
between 0.001 and 0.003 ppm. 
 In the summer, β-HCH concentration, had a mean value ( X  ± Xs ) of 0.001818 ± 
0.0002635 ppm and a variability coefficient of 48.06%. The determined values were 
between 0.001 and 0.003 ppm. 
∗ For non-conforming milk: 
 In the autumn, β-HCH concentration, had a mean value ( X  ± Xs ) of 0.0044 ± 
0.0002449 ppm and a variability coefficient of 12.45%. The determined values were 
between 0.004 and 0.005 ppm. 
 In the winter, β-HCH concentration, had a mean value ( X  ± Xs ) of 0.004429 ± 
0.000202 ppm and a variability coefficient of 12.07%. The determined values were 
between 0.004 and 0.005 ppm. 
 In the spring, β-HCH concentration, had a mean value ( X  ± Xs ) of 0.005 ± 
0.0004472 ppm and a variability coefficient of 20.0%. The determined values were 
between 0.004 and 0.006 ppm. 
 In the summer, β-HCH concentration, had a mean value ( X  ± Xs ) of 0.00425 ± 
0.00025 ppm and a variability coefficient of 11.76%. The determined values were between 
0.004 and 0.005 ppm. 
 403
From the 60 raw milk samples, 35% of them (21 samples) had a concentration in β-
HCH, higher than the maximal admissible limit of 0.003 ppm.  
From the conforming milk samples, 30 samples (50%) had a β-HCH concentration 
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Fig. 3. γ-HCH (Lindan) content variation depending on season 
 
γ-HCH (Lindan) content, for conforming milk  (n = 58), had a mean value ( X  ± Xs ) 
of 0.004276 ± 0.0003362 ppm and a variability coefficient of 59.87%. The determined values 
were between 0.0 and 0.008 ppm. γ-HCH (Lindan) concentration, for non-conforming milk  
(n = 2), had a value of 0,009 ppm. 
Statistically analyzing the γ-HCH (Lindan) content variation, on seasons, the 
following statements can be made: 
∗ For conforming milk: 
 In the autumn, γ-HCH (Lindan) concentration, had a mean value ( X  ± Xs ) of 0.0045 
± 0.0007757 ppm and a variability coefficient of 64.49%. The determined values were 
between 0.0 and 0.008 ppm. 
 In the winter, γ-HCH (Lindan) concentration, had a mean value ( X  ± Xs ) of 0.0048 
± 0.0006264 ppm and a variability coefficient of 50.54%. The determined values were 
between 0.001 and 0.008 ppm. 
 In the spring, γ-HCH (Lindan) concentration, had a mean value ( X  ± Xs ) of 
0.003867 ± 0.0007096 ppm and a variability coefficient of 71.07%. The determined values 
were between 0.0 and 0.008 ppm. 
 In the summer, γ-HCH (Lindan) concentration, had a mean value ( X  ± Xs ) of 
0.003929 ± 0.0006064 ppm and a variability coefficient of 57.76 The determined values 
were between 0.001 and 0.008 ppm. 
∗ For non-conforming milk: the samples collected in autumn and summer had 
the same γ-HCH (Lindan) concentration, namely 0.009 ppm. 
From the 60 raw milk samples, 3.3% of them (2 samples) had a γ-HCH (Lindan) 
concentration higher than the regulated limit, 0.008 ppm.  
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From the conforming raw milk samples, in 2 of them (3.3%) γ-HCH (Lindan) wasn’t 
detected and 32 samples (53.3%) had γ-HCH (Lindan) concentration between 0.001-0.0032 
ppm, while 12 samples (20%) had γ-HCH (Lindan) concentration between 0.0031-0.005 ppm 




1. The organochlorine pesticides residues are hazardous substances which can be 
found either in raw milk or in the milk products and can affect human health.   
2. α-HCH concentration, for conforming milk (n = 50 samples), had values between 
0.0 and 0.004 ppm and for the non-conforming milk samples (n = 10 samples), its values were 
between 0.005 and 0.009 ppm. In 16.7% from the analyzed samples (10 samples), the 
determined concentration of α-HCH was above the regulated limit of 0.004 ppm. 
3. β-HCH content, for conforming milk (n = 39 samples), had values between 0.001 
and 0.003 ppm and for the non-conforming milk samples (n = 21 samples), its values were 
between 0.004 and 0.006 ppm. In 35% from the analyzed samples (21 samples) the level of β-
HCH was above the regulated limit of 0.003 ppm. 
4. γ-HCH (Lindan) content, for conforming milk (n = 58 samples), had values between 
0.0 and 0.008 ppm and for the non-conforming milk samples (n = 2 probe), two samples had a 
concentration of 0.009 ppm. In 3.3% from analyzed samples (2 samples) the level of γ-HCH 




1. Bondoc, I. (2007) – The technology and control of milk and milk products, vol. I, Ed. „Ion 
Ionescu de la Brad”, Iaşi. 
2. Enache, T., Paul, I., Popescu, O., Stănescu, V., Iordache, L. (1994) – Veterinary forensic 
medicine, Editura „All”, Bucureşti. 
3. Racolţa E., Maria Tofană., Sonia Socaci, Crina Mureşan, (2009), The Occurrence of 
Pesticides Residues after the Wheat Expanding Process, Bulletin of University of Agricultural 
Sciences and Veterinary Medicine Cluj-Napoca, 66 (2),427-431 
4. Stănescu, V. and Apostu, S. (2010) – Food products hygiene, inspection and safety, vol. II, 
Ed. Risoprint, Cluj-Napoca. 
5. *** (2004) – Order A.N.S.V.S.A. no. 147/2004 for veterinary health standards approval and 
for food safety regarding the pesticide residues from animal and non-animal products and for 
veterinary drugs residues from animal products.   
6. *** 2004 – SR EN ISO 1528-1, 2, 3, 4/October 2004, Fat food products. Pesticides residues 
and PCBs determination. 
7. *** 2005 – EFSA, a, Opinion of the Scientific Panel on Contaminants in the Food Chain on 
a request from the Commission related to Gamma-HCH and other hexachlorocyclohexanes as 
undesirable substances in animal feed, The EFSA Journal, 250, p. 1-39. 
8. *** 2006 – European Regulation (EC) no.1881/19.12.2006 of Committee laying maximum 
levels for certain contaminants in foodstuffs. 
9. *** 2007 – Order A.N.S.V.S.A. no. 138/26.02.2007 for raw milk, pressed cheese and meat 
products. 
10. *** 2007 – Order A.N.S.V.S.A. no. 23/2007 for veterinary health standards approval and for 
food safety regarding the maximum residue limits of pesticides in content or on foodstuffs surface of 
animal origin. 
 
 
 
 
